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REFRIGERATOR DOOR AND In recent years , popularity of general electric home appli 
MANUFACTURING METHOD OF THE SAME ances made of a steel material has increased , and thus 

research has been conducted to manufacture a refrigerator 
CROSS - REFERENCE TO RELATED door using a steel material . 

APPLICATIONS In a case in which the refrigerator door is made of a steel 
material , however , various problems may occur when , for 

This application is a continuation of U.S. application Ser . example , a display for informing a user of user selection 
No. 16 / 800,386 , filed on Feb. 25 , 2020 , which is a continu- keys for controlling operation of the refrigerator and an 
ation of U.S. application Ser . No. 16 / 685,697 , filed on Nov. operation state based on the user selection is mounted at the 
15 , 2019 , now U.S. Pat . No. 10,641,541 , which is a con- 10 refrigerator door . 
tinuation of U.S. application Ser . No. 16 / 426,055 , filed on 
May 30 , 2019 , now U.S. Pat . No. 10,508,856 , which is a SUMMARY 
continuation of U.S. application Ser . No. 16 / 358,054 , filed 
on Mar. 19 , 2019 , now U.S. Pat . No. 10,401,078 , which is Accordingly , an object of the present application is to 
a continuation of U.S. application Ser . No. 16 / 110,361 , filed 15 provide a refrigerator door having a front panel made of a 
on Aug. 23 , 2018 , now U.S. Pat . No. 10,281,192 , which is steel material and a manufacturing method of the same . 
a continuation of U.S. application Ser . No. 15 / 699,468 , filed Another object of the present application is to provide a 
on Sep. 8 , 2017 , now U.S. Pat . No. 10,082,327 , which is a refrigerator door that is capable of providing information to 
continuation of U.S. application Ser . No. 14 / 724,997 , filed a user through a front panel made of a steel material and 
on May 29 , 2015 , now U.S. Pat . No. 9,791,204 , which 20 receiving a command from the user through the front panel 
claims the benefit of Korean Patent Application No. and a manufacturing method of the same . 
10-2014-0089769 filed on Jul . 16 , 2014 , and Korean Patent Additional advantages , objects , and features of the appli 
Application No. 10-2014-0139135 filed on Oct. 15 , 2014 , cation will be set forth in part in the description which 
which are hereby incorporated by reference as if fully set follows and in part will become apparent to those having 
forth herein . 25 ordinary skill in the art upon examination of the following 

or may be learned from practice of the application . The 
TECHNICAL FIELD objectives and other advantages of the application may be 

realized and attained by the structure particularly pointed out 
The present application relates to a refrigerator door and in the written description and claims hereof as well as the 

a manufacturing method of the same , and more particularly , 30 appended drawings . 
to a refrigerator door having a front panel made of a steel According to one aspect , a refrigerator door includes a 
material and a manufacturing method of the same . front panel made of a steel material , the front panel being 

provided a front of the refrigerator door and forming a 
BACKGROUND front appearance of the refrigerator door , the front panel 

35 including a first through hole and an input unit , a door liner 
Based on arrangement of a refrigerator compartment and forming a rear appearance of the refrigerator door , an upper 

a freezer compartment , a refrigerator may be classified as a cap decoration unit configured to seal an upper side of a first 
top mount type refrigerator , in which the freezer compart- space defined between the front panel and the door liner , a 
ment is disposed above the refrigerator compartment , a side frame attached to an inside of the front panel and defining a 
by side type refrigerator , in which the refrigerator compart- 40 second space that is separated from the first space defined by 
ment and the freezer compartment are partitioned such that the front panel , the door liner , and the upper cap decoration 
the freezer compartment is disposed at the left side of the unit , a display assembly provided between the frame and the 
refrigerator and the refrigerator compartment is disposed at front panel and configured to emit light through the first 
the right side of the refrigerator , or a bottom freezer type through hole , and a touch sensor assembly provided between 
refrigerator , in which the freezer compartment is disposed 45 the frame and the front panel , the touch sensor assembly 
under the refrigerator compartment . being fixed to a rear of the front panel at a position that 

The side by side type refrigerator is a large capacity corresponds to a location of the input unit . The upper cap 
refrigerator having various functions . The freezer compart- decoration unit includes a communication hole for commu 
ment and the refrigerator compartment are disposed at the nicating with the second space defined between the frame 
left and right sides of the refrigerator , respectively , in a state 50 and the front panel and includes a cap cover configured to 
in which the freezer compartment and the refrigerator com- seal the communication hole . 
partment are parallel to each other in a vertical direction . An Implementations according to this aspect may include one 
evaporator is provided at the rear of the freezer compartment or of the following features . For example , the display 
for suctioning air from the freezer compartment and the assembly may include a cover display mounted at the front 
refrigerator compartment to the lower part of the refrigerator 55 panel , a frame display slidably coupled to the cover display , 
and discharging the air to the upper part of the refrigerator and a display unit coupled to the frame display . The cover 
such that the air circulates in the respective compartments to display may be provided at opposite ends of the refrigerator 
perform a refrigerating function and a freezing function . door via guide rails that are configured to receive and fix the 

Typically , refrigerator doors are hingedly mounted at the frame display . Each of the guide rails may include a pro 
front of the refrigerator . In a state in which the freezer 60 truding guide member that is configured to guide the display 
compartment and the refrigerator compartment are closed , unit such that the display unit moves toward the front panel , 
the refrigerator doors are exposed to a user . In order to and the frame display may include a protrusion that is 
provide an aesthetically pleasing appearance to the user , configured to guide the display unit such that the display unit 
therefore , the front of each of the refrigerator doors may be moves toward the front panel . The cover display may 
decorated in various forms . For example , a front panel 65 include a second through hole that communicates with the 
having various patterns can be attached to each of the first through hole . The display unit may include a reflector 
refrigerator doors . including a third through hole and a printed circuit board 
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( PCB ) coupled to the reflector , and a light emitting diode sensor assembly to each other via an electric wire after the 
( LED ) mounted at the PCB , the LED being disposed to emit foaming step . The method may further include performing a 
light through the third through hole ; the third through hole primary etching step on a rear of the front panel , and 
may communicate with the first through hole and the second performing a secondary etching step on a front of the front 
through hole ; and the PCB may be provided at a surface of 5 panel before the step of mounting the cover display and the 
the display unit facing the frame display . The display unit touch sensor assembly at the front panel , wherein the 
further may include a diffusion plate disposed between the secondary etching step may be carried out after the primary 
reflector and the PCB , and a size of the third through hole etching step . The primary etching step may include forming 
may be less than that of the second through hole at a a first through part , and the secondary etching step may 
connection point between the third through hole and the 10 include forming a second through part such that a portion of 
second through hole . The frame display may include a the second through part disposed at the front of the front 
location piece on which the display unit is located , and a bar panel has a larger section than the first through part . 
extending from the location piece , the bar having a step According to yet another sect , a refrigerator door 
piece ; the frame may include an inclined part configured to includes a front panel made of a steel material , the front 
change a distance between the frame and the front panel ; and 15 panel being provided at a front of the refrigerator door and 
the communication hole may be spaced apart from a contact forming a front appearance of the refrigerator door , the front 
portion between the upper cap decoration unit and the front panel including a first through hole and an input unit , a door 
panel . liner forming a rear appearance of the refrigerator door , an 

Further according to this aspect , the first through hole may upper cap decoration unit configured to seal an upper side of 
include a first through part located at a rear of the front 20 a first space defined between the front panel and the door 
panel , the first through part being formed by etching , and a liner , a frame attached to an inside of the front panel and 
second through part located at a front of the front panel , the defining a second space that is separated from the first space 
second through part being formed by etching ; the first defined by the front panel , the door liner , and the upper cap 
through part and the second through part may communicate decoration unit , a display assembly provided between the 
with each other such that the first through hole is formed 25 frame and the front panel and configured to emit light 
through the front panel from the front to the rear of the front through the first through hole , a touch sensor assembly 
panel ; and the first through part and the second through part provided between the frame and the front panel , the touch 
may have different sectional sizes . The touch sensor assem- sensor assembly being fixed to a rear of the front panel at a 
bly may include a sensor unit mounted at the front panel , the position that corresponds to a location of the input unit , and 
sensor unit being in direct contact with the front panel , and 30 a diffusion plate provided between the inside of the front 
a case in which the sensor unit is mounted . The cover display panel and the display assembly and configured to diffuse 
may be provided at a surface of the refrigerator door to face light , the diffusion plate being in contact with one side of the 
the front panel , the cover display having a receiving unit first through hole . 
configured to receive the touch sensor assembly , the receiv- Implementations according to this aspect may include one 
ing unit including a depression of a predetermined depth ; 35 or more of the following features . For example , the front 
and the receiving unit may include an elastic member panel may include a plurality of first through holes , and the 
configured to elastically support the sensor unit such that the diffusion plate may be attached to the front panel such that 
sensor unit is pressed against the front panel by the elastic it covers one side of each of the plurality of first through 
member . The sensor unit may include a plurality of push holes . 
parts each configured to generate a signal based on being 40 It is to be understood that both the foregoing general 
pushed , and the display assembly may include a controller description and the following detailed description of the 
configured to determine , based on two or more of the push present application are exemplary and explanatory and are 
parts being simultaneously pushed to generate signals , that intended to provide further explanation of the application as 
the push parts have not been intentionally pushed . The claimed . 
sensor unit may include a plurality of push parts each 45 
configured to generate a signal based on being pushed , and BRIEF DESCRIPTION OF THE DRAWINGS 
the display assembly may include a controller configured to 
selectively determine , based on one of the push parts gen In the drawings : 
erating a signal having a magnitude greater than that of a FIG . 1 is a front view of an example refrigerator accord 
signal generated by another of the push parts , that at least 50 ing to the present application ; 
one of the push parts has been unintentionally pushed . FIG . 2 is a perspective view showing a refrigerator door 

According to another aspect , a manufacturing method of according to the present application ; 
a refrigerator door includes mounting , at a front panel , a FIG . 3 is an exploded perspective view showing a prin 
cover display and a touch sensor assembly , mounting , at the cipal part of the refrigerator door shown in FIG . 2 ; 
front panel , a frame configured to receive the cover display 55 FIG . 4 is a perspective view showing a touch sensor 
and the touch sensor assembly , mounting , at the front panel , assembly and a display assembly ; 
an upper cap decoration unit and a door liner , filling a space FIG . 5 is an exploded perspective view of the display 
defined by the front panel , the door liner , and the upper cap assembly shown in FIG . 4 ; 
decoration unit with a foam liquid and foaming the foam FIG . 6 is an exploded perspective view of the touch sensor 
liquid , and mounting , at the cover display , a frame display 60 assembly shown in FIG . 4 ; 
having a display unit fixed to the frame display . FIG . 7 is a view showing the rear of a case of the touch 

Implementations according to this aspect may include one sensor assembly shown in FIG . 6 ; 
or more of the following features . For example , the method FIG . 8 is a side sectional view of the refrigerator door ; 
may further include slidably coupling the frame display to FIG . 9 is a sectional view of the refrigerator door when 
the cover display through a communication hole included at 65 viewed from above ; 
the upper cap decoration unit . The method may further FIG . 10 schematically illustrates an etching process 
include electrically connecting the display unit and the touch according to the present application ; 
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FIGS . 11A and B are side views showing example shapes The refrigerator doors 10 may be mounted at the upper 
of through parts according to the present application ; and lower sides of the cabinet 2 such that the refrigerator 
FIGS . 12 A - C are side views showing example states in doors 10 can be turned separately . 

which sealing members are mounted ; The two refrigerator doors 10 may have similar structures 
FIGS . 13A - C are conceptual views showing example 5 and may be disposed in a symmetrical state . However , the 

implementations of a sensor unit applicable to the present two refrigerator doors 10 are different from each other in that 
application ; the refrigerator doors 10 are turned in opposite directions . 

FIG . 14 is an example control block diagram of the A front panel 20 is disposed at each refrigerator door 10 . 
refrigerator door according to the present application ; The front panel 20 forms the front appearance of each 
FIGS . 15 to 17 are perspective views illustrating an 10 refrigerator door 10. When the user is in front of the cabinet 

example process of manufacturing the refrigerator door 2 , the user may look at the refrigerator doors 10 . 
according to the present application ; The front panel 20 may be made of a steel material . The 
FIG . 18 is a flowchart illustrating an example manufac- front panel 20 may be made of a stainless steel ( STS ) 

turing method of the refrigerator door ; material to provide an aesthetically pleasing appearance to 
FIG . 19 is an exploded perspective view showing a 15 the user . No component may be coupled to the front of the 

modification of the touch sensor assembly ; front panel 20. As a result , the front panel 20 can form a 
FIG . 20 is a table showing example experimental results single surface to provide a neat appearance to the user . 

on the touch sensor assembly shown in FIG . 19 ; The front panel 20 is provided with a display unit 12 for 
FIG . 21 is a cross - sectional view showing example states providing information regarding the refrigerator to the user . 

in which the display assembly is coupled to a front panel ; 20 The display unit 12 may not be a component attached to the 
FIGS . 22 and 23 are perspective views illustrating an front of the front panel 20 but may be a portion at which a 

example implementation of FIG . 15 ; plurality of first through holes 22 extending through the 
FIG . 24 is a perspective view showing a refrigerator door front panel 20 is provided . 

according another implementation of the present applica- That is , a device for emitting light through the first 
tion ; 25 through holes 22 may be provided at the rear of the front 

FIG . 25 is an exploded perspective view showing a panel 20 , i.e. in an internal space of the refrigerator door 10 , 
principal part of the refrigerator door shown in FIG . 24 ; to display numbers or symbols using light emitted through 

FIG . 26 is a cross - sectional view showing a principal part the first through holes 22. The light emitted from the device 
of an example modification of the refrigerator door shown in is provided to the user through the first through holes 22 
FIG . 9 ; and 30 such that the user can obtain information regarding the 
FIG . 27 is a cross - sectional view showing a principal part refrigerator through the display unit 12 . 

of another example modification of the refrigerator door Each of the first through holes 22 may have a small size 
shown in FIG . 9 . such that the user cannot visually recognize the first through 

holes 22 when the user looks at the refrigerator door 10 . 
DETAILED DESCRIPTION The front panel 20 may be provided with an input unit 18 

for allowing the user to input a command . The input unit 18 
Reference will now be made in detail to the preferred may not be a component attached to the front of the front 

implementations of the present application , examples of panel 20 but may be a portion of the front panel 20 . 
which are illustrated in the accompanying drawings . Wher- At the input unit 18 may be formed various symbols , such 
ever possible , the same reference numbers will be used 40 as a circle , by printing or etching such that the user can push 
throughout the drawings to refer to the same or like parts . a specific portion of the input unit 18. That is , the user may 

The present application is applicable to a top mount type push a specific portion of the input unit 18 to input a desired 
refrigerator , in which a freezer compartment as a storage command to the refrigerator . Instead of or in addition to the 
compartment for storing foods is disposed above a refrig- symbols , text or the like , from which the user can understand 
erator compartment as another storage compartment for 45 the meaning of a command , may be formed at the input unit 
storing foods , and a bottom freezer type refrigerator , in 19 . 
which the freezer compartment is disposed under the refrig- When the user pushes a portion of the front panel 20 
erator compartment . Of course , the present application is corresponding to the input unit 18 , a corresponding com 
also applicable to a side by side type refrigerator , in which mand may be input to an input device disposed at the rear of 
the freezer compartment is disposed at the left side of the 50 the front panel 20. The user may push the front panel 20 , 
refrigerator and the refrigerator compartment is disposed at which is made of a steel material , to input a signal to the 
the right side of the refrigerator . refrigerator . 

Hereinafter , a description will be given of a refrigerator The display unit 12 and the input unit 18 may not be 
including an upper storage compartment and a lower storage additional components exposed from the front panel 20 but 
compartment , which are partitioned from each other , each of 55 may be specific portions of the front panel 20. When not in 
the storage compartment having two doors . use , therefore , the display unit 12 and the input unit 18 may 

Referring to FIG . 1 , the refrigerator according to the not be exposed . 
present application includes a cabinet 2 having a storage Referring now to FIGS . 2 and 3 , the refrigerator door 10 
compartment constituted by a freezer compartment or a may include a front panel 20 forming the front appearance 
refrigerator compartment and a machinery compartment in 60 thereof , a door liner 200 forming the rear appearance 
which a refrigeration cycle device , such as a compressor , for thereof , and upper and lower cap decoration units 30 for 
compressing a refrigerant , is mounted . sealing upper and lower spaces defined between the front 

At the front of the cabinet 2 are mounted refrigerator panel 20 and the door liner 200 . 
doors 10 for opening and closing the storage compartment A space defined by the front panel 20 , the door liner 200 , 
such that a user can access the storage compartment . The 65 and the upper and lower cap decoration units 30 may be 
refrigerator doors 10 are hingedly mounted at the cabinet 2 filled with a foam liquid , which is heated to form a heat 
such that the user can turn the refrigerator doors 10 . insulating material . The storage compartment is disposed at 
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the rear of the door liner 200 with the result that the frame 50 may be sealed such that the foam liquid cannot be 
temperature of the door liner 200 is relatively low . On the introduced into the inner space of the frame 50 . 
other hand , the front panel 20 is exposed outward with the The opposite side walls 52 of the frame 50 each may have 
result that the temperature of the front panel 20 is relatively a predetermined area such that the frame 50 can be securely 
high . For this reason , a heat insulating material may be 5 fixed to the front panel while having a predetermined contact 
disposed in the refrigerator door 10 . 

In the space defined by the front panel 20 , the door liner In the space defined by the frame 50 and the front panel 200 , and the upper and lower cap decoration units 30 may 20 may be disposed the display assembly 70 and the touch be provided a frame 50 , which is disposed at the inside of the 
front panel 20. One major surface of the frame 50 may be 10 70 and the touch sensor assembly 120 are coupled to each sensor assembly 120 in a state in which the display assembly 
disposed at the front panel 20 and the upper end of the frame 
50 may be covered by the upper cap decoration unit 30 to other . The display assembly 70 and the touch sensor assem 
form a space in which no foam liquid is filled . That is , a bly 120 may be connected to each other via an electric wire . 
space defined by the front panel 20 and the frame 50 forms Information provided from the display assembly 70 , i.e. 
an empty space in which no foam liquid is filled . light emitted from the display assembly 70 , may be provided 

In the space defined by the frame 50 and the front panel to the user through the display unit 12 previously described 
20 may be provided a display assembly 70 and a touch with reference to FIG . 1. In addition , a command input by 
sensor assembly 120 . the user through the input unit 18 may be input to the touch 

The display assembly 70 and the touch sensor assembly sensor assembly 120. The command input to the touch 
120 may be fixed to the front panel 20 such that one major 20 sensor assembly 120 may be displayed through the display 
surface of the display assembly 70 and one major surface of assembly 70 such that information indicating that the com 
the touch sensor assembly 120 can be attached to the inside mand has been input can be provided to the user . 
of the front panel 20 . FIG . 4 shows the touch sensor assembly and the display 

The upper cap decoration unit 30 may be provided with a assembly . The touch sensor assembly and the display assem 
communication hole 34 , through which the space defined by 25 bly are shown separated from each other for clarity . 
the frame 50 and the front panel 20 can communicate with The display assembly 70 may have a receiving unit 86 
the outside of the refrigerator door 10. Through the com depressed to a predetermined depth . The touch sensor munication hole 34 , some components of the display assem assembly 120 may be received in the receiving unit 86. The bly 70 may be inserted into the space defined by the frame receiving unit 86 may be disposed at one main surface of the 50 and the front panel 20 . display assembly 70 facing the front panel 20 such that one The communication hole 34 may not be formed at a major surface of the touch sensor assembly 120 can contact portion of the upper cap decoration unit 30 contacting the the front panel 20 in a state in which the touch sensor front panel 20 but may be formed at a middle portion of the 
upper cap decoration unit 30. The upper cap decoration unit assembly 120 is received in the receiving unit 86 . 
30 may be coupled to the front panel 20 at the upper outer 35 The front of the display assembly 70 may be fixed to the 
circumference of the front panel 20. In some cases , the inside of the front panel 20 using an adhesive member . On 
communication hole 34 may be formed at a portion of the the other hand , the touch sensor assembly 120 may be 
upper cap decoration unit 30 apart from the contact portion coupled in the receiving unit 86 of the display assembly 70 
between the upper cap decoration unit 30 and the front panel in a state in which the touch sensor assembly 120 is directly 
20 , i.e. a middle portion of the upper cap decoration unit 30 40 in tight contact with the inside of the front panel 20 such that 
apart from the outer circumference of the upper cap deco- when the front panel is pushed at the outside thereof , the 
ration unit 30. When the upper cap decoration unit 30 is push force can be directly transmitted to the touch sensor 
coupled to the front panel 20 , therefore , the contact portion assembly 120 . 
between the upper cap decoration unit 30 and the front panel The receiving unit 86 may be provided with an elastic 
20 may be sufficiently secured , and therefore the upper cap 45 member 88 for elastically supporting the touch sensor 
decoration unit 30 may be stably coupled to the front panel assembly 120 in a direction opposite to the front panel 20 , 
20 . i.e. the receiving unit 86. The elastic member 88 may be a 
The upper cap decoration unit 30 may further include a spring , which may have various shapes . In the figure , the 

cap cover 36 for sealing the communication hole 34. After elastic member 88 is shown as formed by cutting one major 
components are inserted into the space defined between the 50 surface of the receiving unit 86 in a bent shape . The elastic 
frame 50 and the front panel 20 , the cap cover 36 may seal member 88 may be formed by cutting one major surface of 
the communication hole 34 . the receiving unit 86 such that a long extension bar is bent 

The display assembly 70 and the touch sensor assembly in various directions to provide elastic force . 
120 may be disposed at the rear of the front panel 20 in tight When the user pushes the front panel 20 , therefore , the 
contact . 55 elastic member 88 may be pushed backward to prevent 

The frame 50 may be provided with opposite side walls 52 excessive pressure from being applied to the touch sensor 
such that the frame 50 can have a bracket shape when assembly 120 . 
viewed from above . Opposite sides of the display assembly When the user removes the force applied to the front 
70 may contact the opposite side walls 52 such that the panel , the touch sensor assembly 120 may move to the 
display assembly 70 can be fixed to the frame 50 . 60 original position thereof such that the pressure applied to the 

The frame 50 may form an isolated space in which the input unit 18 can be transmitted to the touch sensor assembly 
display assembly 70 and the touch sensor assembly 120 120 . 
contact no foam liquid . The display assembly 70 and the At the receiving unit 86 may be formed a through hole 89 , 
touch sensor assembly 120 each include a device using through which the electric wire provided at the touch sensor 
electricity . If the display assembly 70 and the touch sensor 65 assembly 120 can extend . The touch sensor assembly 120 
assembly 120 contact the foam liquid , therefore , serious and the display assembly 70 may be connected to each other 
problems may occur . For this reason , the inner space of the via the electric wire . The through hole 89 is disposed at the 
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receiving unit 86 , in which the touch sensor assembly 120 is 102 coupled to the reflector 106. The PCB 102 may be 
mounted . Consequently , it is possible to prevent the increase provided at one main surface of the display unit 100 facing 
in length of the electric wire . the frame display 90 . 

The touch sensor assembly 120 may be disposed at a At the PCB 102 may be provided an electric wire con 
portion of the front panel 20 at which when the user pushes nector 109 , which is connected to an electric wire connected 
the front panel 20 , the pressure can be transmitted to the to an external power source . The electric wire connector 109 
touch sensor assembly 120. When the user pushes the front may be formed at the rear of the PCB 102 , i.e. one main 
panel 20 , the pressure may be transmitted to the touch sensor surface of the PCB 102 opposite to the other main surface at 

which the reflector 106 is located . assembly 120. Consequently , the user may input a desired 
command . In the present example , the front panel 20 is shown made 

of a steel material , and a touch sensor for generating an Referring to FIG . 5 , the display ass assembly 70 may include electric signal when pushed is mounted at the inside of the a cover display 80 mounted at the front panel 20 , a frame front panel 20. When the refrigerator door 10 is grounded , display 90 slidably coupled to the cover display 80 , therefore , static electricity flows to the touch sensor with the display unit 100 coupled to the frame display 90 . 15 result that the touch sensor may malfunction . When the The display unit 100 and the frame display 90 may be refrigerator door 10 is grounded , on the other hand , static coupled to the cover display 80 in a state in which the cover electricity may be generated in the refrigerator door 10 with 
display 80 is mounted at the front panel 20. Accordingly , the the result that electronic components mounted in the refrig 
display assembly 70 may be assembled in this manner . erator door 10 may be damaged or malfunction due to the 

The cover display 80 may be fixed to the front panel 20 20 static electricity . In particular , the electric wire connector 
using an adhesive member . For example , the adhesive 109 , which is a component in which electricity flows , may 
member may be a double - sided adhesive tape . be easily damaged due to the static electricity generated in 

At the cover display 80 may be formed second through the refrigerator door 10. For this reason , it is necessary to 
holes 84 , through which light emitted from the display unit dispose the electric wire connector 109 as far from the front 
100 passes . The second through holes 84 formed at the cover 25 panel 20 as possible . In the present application , therefore , 
display 80 may have various shapes such that light emitted the electric wire connector 109 is not disposed at the front 
from the display unit 100 displaying numbers or symbols of the PCB 102 but is disposed at the rear of the PCB 102 
can pass through the second through holes 84 . such that the electric wire connector 109 is far from the front 

The cover display 80 may be provided at opposite ends panel 20 . 
thereof with guide rails 81 into which the frame display 90 30 At the PCB 102 is disposed a light emitting diode ( LED ) 
is inserted and fixed . Each of the guide rails 81 has a bracket for emitting light . The LED may be disposed at one main 
shape . Consequently , opposite ends of the frame display 90 surface of the PCB 102 opposite to the other main surface at 
may be inserted into the guide rails 81 such that the cover which the electric wire cor hector 109 is ed , i.e. the 
display 80 and the frame display 90 can be coupled to each front of the PCB 102 . 
other . The reflector 106 may be generally made of a plastic 

The frame display 90 may include a location piece 92 , on material . The reflector 106 may guide light emitted from the 
which the display unit 100 is located , and a bar 96 extending PCB 102 and prevent the PCB 102 from being exposed 
upward from the location piece 92. The location piece 92 is outward when assembled . 
generally formed in a plate shape such that the display unit The light emitted from the PCB 102 may pass through the 
100 can be disposed at one major surface of the location 40 third through holes 108. The LED for emitting light to 
piece 92 . provide information to the user may be mounted at the PCB 

The location piece 92 may be fixed to the guide rails 81 102. The light emitted from the PCB 102 may be transmitted 
of the cover display 80. The bar 96 may extend upward from to the user via the third through holes 108 formed at the 
the location piece 92 such that the location piece 92 can be reflector 106 , the second through holes 84 formed at the 
inserted into the cover display 80. That is , when the frame 45 cover display 80 , and the first through holes 22 formed at the 
display 90 is moved through the communication hole 34 front panel 20 . 
formed at the upper cap decoration unit 30 , the bar 96 may Before the frame display 90 is coupled to the cover 
guide the movement of the frame display 90. Meanwhile , the display 80 , the display unit 100 may be coupled to the frame 
end of the bar 96 may be coupled to the cap cover 36 such display 90. In this way , the display unit 100 and the frame 
that the frame display 90 can retain stable coupling force in 50 display 90 may be simultaneously coupled to the cover 
a state in which assembly of the frame display 90 is display 80. Consequently , the display assembly 70 may be 
completed . easily and conveniently assembled . 

At the bar 96 may be formed a step piece 98 extending in Meanwhile , the frame display 90 and the display unit 100 
a step shape . The communication hole 34 is located at the are slidably coupled to the cover display 80 in a state in 
middle of the upper cap decoration unit 30 , and the display 55 which the frame display 90 and the display unit 100 are 
assembly 70 is disposed at the front panel 20 in contact . As coupled to each other . During sliding , therefore , the PCB 
a result , the position of the display assembly 70 , specifically 102 of the display unit 100 may be damaged . 
the frame display 90 , relative to the front panel 20 when the For this reason , the reflector 106 may be disposed at one 
frame display 90 passes through the communication hole 34 major surface of the display unit 100 at which friction occurs 
is different from that of the frame display 90 relative to the 60 between the display unit 100 and the cover display 80 when 
front panel when the frame display 90 is coupled to the cover the display unit 100 is mounted at the cover display 80 , and 
display 80. For this reason , the step piece 98 is provided the PCB 102 may be disposed at the other main surface of 
such that the position of the frame display 90 can be changed the display unit 100 opposite to the surface at which the 
by the step piece 98 when the frame display 90 is coupled reflector 106 is disposed such that damage to the PCB 102 
to the cover display 80 . 65 can be prevented . 

The display unit 100 may include a reflector 106 having At the edge of the location piece 92 may be formed a wall 
third through holes 108 and a printed circuit board ( PCB ) for protecting the edge of the PCB 102. This is because the 
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PCB 102 , which is an electric component , may be easily A latticed rib 132 may be formed at the rear of the case 
damaged due to static electricity or even a small impact . 130. The rib 132 can increase the strength of the case 130 

In some cases , the location piece 92 may be provided at while reducing load of the case 130 . 
the lower edge thereof with a guide groove 94 , having a The rear of the case 130 may be supported by the 
shape corresponding to that of the receiving unit 86 , for 5 receiving unit 86 of the cover display 80. Specifically , the 
guiding the receiving unit 86 when the frame display 90 is elastic member 88 may elastically support the rear of the 
inserted into the cover display 80. The frame display 90 is case 130 . 
moved downward and then coupled to cover display 80. The The case 130 may be provided with a sensor unit terminal 
receiving unit 86 for receiving the touch sensor assembly 134 , to which an electric wire extending from the sensor unit 
120 is formed at the cover display 80 such that the receiving 140 is connected . Accordingly , although the sensor unit 140 
unit 86 protrudes backward . As a result , interference may is mounted at the front of the case 130 , the electric wire 
occur between the receiving unit 86 and the frame display extending from the sensor unit 140 may be coupled to the 
90. For this reason , the guide groove 94 may be provided to sensor unit terminal 134 disposed at the rear of the case 130 . 
prevent the occurrence of interference between the cover The case 130 may be provided at the rear thereof with a 
display 80 and the frame display 90 during assembly of the PCB connection terminal 136 , to which an electric wire 
cover display 80 and the frame display 90 extending from the PCB 102 of the display unit 100 is 

Referring further to FIGS . 6 and 7 , the touch sensor connected . The electric wire connected to the electric wire 
assembly 120 may include a sensor unit 140 mounted at the connector 109 of the PCB 102 may also be connected to the 
front panel 20 in contact and a case 130 in which the sensor 20 PCB connection terminal 136. Alternatively , the electric 
unit 140 is disposed . The sensor unit 140 may be fixed to the wire connected to the electric wire connector 109 of the PCB 
case 130 using an adhesive member 150 . 102 may be connected to a central controller of the refrig 

The sensor unit 140 may include at least one push part 142 erator or an external power source . Consequently , the elec 
for receiving a corresponding signal when the user pushes tric wire connected to the PCB connection terminal 136 may 
the input unit 18. The user may push a portion of the front 25 be connected to the PCB 102 via a connector other than the 
panel 20 at which the push part 142 is located to input a electric wire connector 109 of the PCB 102 . 
desired command . A plurality of push parts 142 may be The PCB 102 and the sensor unit 140 may be electrically 
provided such that the user can input different commands connected to each other at the rear of the case 130. Since the 
when the user pushes the push parts located at different electric wire can extend through the through hole 89 formed 
positions of the sensor unit 140 . 30 at the cover display 80 , it is possible to provide a physical 

In some cases , the adhesive member 150 may be provided space in which the sensor unit 140 and the PCB 102 can be 
with guide holes 152 , through which the sensor unit 140 , electrically connected to each other . 

FIGS . 8 and 9 show a state in which the display assembly specifically the push parts 142 , can move when the push 70 and the touch sensor assembly 120 are mounted at the parts 142 are pushed . The guide holes 152 may be formed at 35 refrigerator door 10 . positions corresponding to the push parts 142 such that the Referring to FIGS . 8 and 9 , guide member 82 is provided push parts 142 can move through the guide holes 152 when at each of the guide rails 81 of the cover display 80 in a state the push parts 142 are pushed . Accordingly , the number of in which the guide member 82 protrude from each of the 
the guide holes 152 may be equal to that of the push parts guide rails 81 of the cover display 80. When the frame 
142 , and the guide holes 152 may be formed at positions 40 display 90 is moved downward in a state in which the 
corresponding to the push parts 142 . opposite ends of the frame display 90 are disposed in the 

The sensor unit 140 is disposed in the case 130 in a state guide rails 81 , therefore , the guide rails 81 may provide 
in which the sensor unit 140 may be fixed to the case 130 spaces defined between the guide rails 81 and the frame 
using the adhesive member 150 . display 90 such that the frame display 90 can be easily 

The case 130 may be provided with a support part 144 for 45 moved . Since one major surface of the frame display 90 is 
supporting the front panel 20 when the user pushes a supported by the guide member 82 , however , the position of 
position between every two push parts 142 to prevent the the frame display 90 may be fixed . At this time , the guide 
push parts 142 from being pushed . That is , when the user member may guide the display unit 100 such that the display 
pushes a portion of the front panel 20 other than a position unit 100 can be moved toward the cover display 80. This is 
of the front panel 20 corresponding to each push part 142 to 50 because light emitted from the PCB 102 can be transmitted 
input a specific command , the support part 144 may support to the user through the front panel 20 only when the display 
the front panel 20 such that the push part 142 cannot be unit 100 is disposed at the cover display 80 in tight contact . 
pushed . The support part 144 will hereinafter be described in A protrusion 93 may be formed at the location piece 92 . 
detail with reference to FIGS . 13A - C . The protrusion 93 may generally have a hemispherical shape 

The sensor unit 140 may be a capacitance type sensor unit 55 such that the frame display 90 can be coupled in the guide 
or a resistance cell type sensor unit , among others . rails 81 in a fixed state . 

The capacitance type sensor unit senses the change in When the opposite ends of the frame display 90 pass 
distance of an air layer at each push part 142 as capacitance . along the guide rails 81 , it may be necessary to provide 
The capacitance type sensor unit has an advantage in that spaces between the frame display 90 and the guide rails 81 
circuitry is simply configured with low cost . 60 for easy coupling . However , after assembly of the cover 
On the other hand , the resistance cell type sensor unit uses display 80 and the frame display 90 is completed , it may be 

the change of a resistance value generated when pressure necessary to fix the cover display 80 and the frame display 
applied to each push part 142 is changed . The resistance cell 90 such that the cover display 80 and the frame display 90 
type sensor unit has an advantage in that circuitry is simply cannot move relative to each other . 
configured with low cost . Therefore , each of the guide rails 81 may have a gap 

In some cases , the sensor unit 140 may be a piezo type greater than the thickness of each end of the frame display 
sensor unit , a detailed description of which will be omitted . 90 in addition to the provision of the protrusion 93 or the 
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guide member 82 to secure a fixing force between the frame Subsequently , an unexposed portion , i.e. an unhardened 
display 90 and the cover display 80 . portion , of the dry film 201 is removed using a developing 
A plurality of guide members 82 may be provided . In solution . As a result , the hardened portion of the dry film 201 

addition , a plurality of protrusions 93 may be provided . The is left to form a masking 225 , and thus a portion of the front 
guide members and the protrusions 93 may be formed at 5 panel 20 corresponding to the pattern is exposed . 
both the cover display 80 and the frame display 90 . Subsequently , an etching solution is sprayed over the 

The frame 50 may be provided with an inclined part 54 for surface of the front panel 20 at which the dry film 201 is 
changing the distance between the frame 50 and the front located to etch the remaining portion of the front panel 20 
panel 20. That is , the distance between the frame 50 and the excluding the portion of the front panel 20 corresponding to 
front panel 20 may be smaller at the lower side of the front 10 the masking 225 . 
panel 20 than at the upper side of the front panel 20 . Since the dry film 201 is provided , the size of each hole 

After the frame 50 is coupled to the front panel 20 , the formed at the etched surface of the front panel 20 may be 
frame display 90 is coupled between the frame 50 and the greater than that of each hole formed at the other surface of 
front panel 20. For this reason , it may be necessary to secure the front panel 20 at which the dry film 201 is not provided . 
a sufficient insertion space for easy assembly when the frame 15 FIGS . 11A and 11B show different implementations of the 
display 90 is initially inserted through the communication through parts . 
hole 34 . In the present application , the etching process shown in 

The step piece 98 can be formed at the bar 96. Conse- FIG . 10 may be carried out in a state in which dry films are 
quently , the frame display 90 may be moved such that the disposed at the front and the rear of the front panel 20 . 
frame display 90 is more adjacent to the front panel 20 when 20 The diameter of each hole formed at the front panel 20 by 
the frame display 90 is finally coupled to the front panel 20 etching is generally affected by the thickness of the front 
after passing through the communication hole 34 than when panel 20. The diameter of each hole formed at the front panel 
the frame display 90 passes through the communication hole 20 by etching may be greater than the thickness of the front 
34 . panel 20 . 
As shown in FIG . 9 , the cover display 80 , the reflector 25 For example , in a case in which the front panel 20 is 

106 , the PCB 102 , and the frame display 90 are disposed at manufactured to have a thickness of about 0.5 T such that the 
the front panel 20 in tight contact . As shown , the opposite front panel 20 exhibits a sufficient strength , the size of each 
ends of the rear of the frame display 90 are supported by the hole formed at the front panel 20 by etching may increase in 
guide rails 81 provided at the cover display 80 to maintain proportion to the thickness of the front panel 20. Such a 
coupling between the cover display 80 and the frame display 30 technical limitation is commonly observed for etching . 

When the size of the holes formed at the front panel 20 
The touch sensor assembly 120 may be disposed at one increases , however , the user may easily recognize the holes 

major surface of the cover display 80 in a state in which the with the result that the front panel 20 may not provide an 
touch sensor assembly 120 is received in the receiving unit aesthetically pleasing appearance to the user . In the present 
86. Since one major surface of the touch sensor assembly 35 application , therefore , the etching process shown in FIG . 10 
120 is supported by the receiving unit 86 , the other major may be sequentially or simultaneously carried out two times 
surface of the touch sensor assembly 120 may be disposed to reduce the size of each hole formed at the front panel 20 . 
at the front panel 20 in tight contact . That is , as shown in FIGS . 11A and 11B , a first through 
As such , light emitted from the LED of the PCB 102 may hole 22 formed at the front panel 20 may include a first 

be transmitted to the user via the third through holes 108 , the 40 through part 22a located at the rear of the front panel 20 and 
second through holes 84 , and the first through holes 22 in a second through part 22b located at the front of the front 
order . That is , the third through holes 108 , the second panel 20. The first through part 22a may be a part formed 
through holes 84 , and the first through holes 22 communi- through the rear of the front panel 20 , and the second 
cate with one another although the third through holes 108 , through part 22b may be a part formed through the front of 
the second through holes 84 , and the first through holes 22 45 the front panel 20 . 
have different sizes . Consequently , the light may move The first through part 22a and the second through part 22b 
straight to the front of the front panel . communicate with each other such that the hole is formed 
The etching process according to the present application through the front panel 20 from the front to the rear thereof . 

will be described with reference to FIG . 10 . The first through part 22a and the second through part 22b 
FIG . 10 shows a general etching process , which is well- 50 have different sectional sizes . 

known by those skilled in the art to which the present The first through part 22a may be formed by etching in a 
application pertains and thus a detailed description of which state in which a dry film is disposed at the rear of the front 
will be omitted . panel 20. That is , the first through part 22a may be formed 

First , a front panel 20 made of a steel material is prepared , such that a portion of the first through part 22a disposed at 
and then a film 201 , at which a pattern will be formed , is 55 the rear of the front panel 20 has a relatively large section . 
laminated on one major surface of the front panel 20. The The second through part 22b may be formed by etching in 
film 201 may be a photosensitive dry film . a state in which a dry film is disposed at the front of the front 
An output film 230 having a pattern 235 for transmitting panel 20. That is , the second through part 22b may be 

ultraviolet light is disposed on the dry film 201 , and ultra- formed such that a portion of the second through part 22b 
violet light is emitted to the dry film 201 through the pattern 60 disposed at the front of the front panel 20 has a relatively 
235 of the output film 230. As a result , a portion of the dry large section . 
film 201 , to which the ultraviolet light has been emitted , is As shown in FIG . 11A , the first through hole 22 may have 
hardened . one first through part 22a and one second through part 22b 
As shown in FIG . 10 , the output film 230 is spaced apart communicating with each other . 

from the dry film 201 by a predetermined distance . Alter- 65 As shown in FIG . 11B , on the other hand , the first through 
natively , the output film 230 may be disposed at the dry film hole 22 may have one first through part 22a and a plurality 
201 in contact . of second through parts 22b communicating with each other . 
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The size of the first through part 22a is generally greater light emitted from the display assembly 70 can be transmit 
than that of the second through part 22b . ted to the user through the first through hole 22 . 

At a primary etching step , the first through part 22a is Since the first sealing member 24 seals the front of the 
formed . Before etching , the front panel 20 has the original first through hole 22 , and the second sealing member 26 
thickness . Consequently , the first through part 22a having a 5 seals the rear of the first through hole 22 , the first through 
relatively large size may be formed by etching . hole 22 may form a sealed space , a transparent state of which 

Subsequently , at a secondary etching step , the second is maintained 
through part 22b is formed . Since the primary etching step On the other hand , as shown in FIG . 12C , the first sealing 
has been completed , the thickness of a portion of the front member 24 may be easy clean coated . 
panel 20 at which the first through part 22a is formed is less 10 As shown in FIG . 12C , the second sealing member 26 
than that of the remaining portion of the front panel 20 . may be silk screened urethane 26c . When the first through 
Since the thickness of the portion of the front panel 20 at part 22a of the first through hole 22 is silk screened , the 
which the first through part 22a is formed is reduced by urethane 26c may be applied over the inside of the first 
etching , the thickness of the portion of the front panel 20 at through hole 22 and the second through part 22b of the first 
which the first through part 22a is formed is less than that of 15 through hole 22 . 
the remaining portion of the front panel 20. Consequently , Since the size of the second through part 22b is less than 
the second through part 22b having the size less than that of that of the first through part 22a , the second through part 22b 
the first through part 22a may be formed by etching . may be silk screened to easily seal the first through hole 22 . 

The display assembly 70 and the touch sensor assembly That is , since the size of the first through part 22a is greater 
120 may be disposed at the rear of the front panel 20. 20 than that of the second through part 22b , the urethane 26c 
Consequently , light introduced into the front panel 20 silk screened at the first through part 22a may move to the 
through the first through part 22a having a relatively large second through part 22b along the inside of the first through 
size may be provided to the user as an image of the light hole 22 . 
refined through the second through part 22b . FIGS . 13A - C illustrate example methods of preventing 

The strength of the front panel 20 at the first through hole 25 input of an incorrect command when the user does not push 
22 shown in FIG . 11A may be greater than that of the front a specific one of the push parts but pushes an incorrect 
panel 20 at the first through hole 22 shown in FIG . 11B . This position , i.e. a position between push parts . 
is because a portion of the front panel 20 at which the As shown , the front panel 20 is made of a steel material . 
thickness of the front panel 20 is reduced in FIG . 11A is When the user pushes a specific one of the push parts 142 , 
smaller than that of the front panel 20 at which the thickness 30 therefore , other push parts 142 disposed at opposite sides of 
of the front panel 20 is reduced in FIG . 11B . the pushed one 142 may also be pushed to some extent . This 
As shown in FIG . 11 , the first through hole 22 may be is because the steel is a single strong body , and when a 

formed by etching . Alternatively , the first through hole 22 specific portion of the steel is pushed , another portion of the 
may be formed by laser machining . In a case in which the steel around the pushed portion is also deformed with the 
first through hole 22 is formed by laser machining , the 35 result that the push force may be transmitted to the portion 
section of the first through hole 22 may have a uniform size of the steel around the pushed portion . FIGS . 13A - C show 
unlike FIG . 11 . example methods of solving such a technical limitation . 
FIG . 12A shows a state in which sealing members are FIG . 13A shows a method of arranging a support part 144 

mounted at the structure shown in FIG . 11A , FIG . 12B between two push parts . The sensor unit 140 includes a 
shows a state in which sealing members are mounted at the 40 plurality of push parts 142 ( two push parts 142 being shown 
structure shown in FIG . 11B , and FIG . 12C shows a state in in the figure ) . When the user pushes a portion of the front 
which other types of sealing members are mounted . Here- panel 20 corresponding to a specific one of the push parts 
inafter , the sealing members will be described with reference 142 , the push part 142 is pushed to input a command . 
to FIGS . 12A - C . At this time , the user may incorrectly push a portion of the 

Since the first through hole 22 is an empty space , foreign 45 front panel 20 between the two push parts 142 with the result 
matter , such as dust , may be introduced into the first through that the two push parts 142 may be pushed simultaneously . 
hole 22. If the first through hole 22 is filled with the foreign In order to prevent the occurrence of such an error , the 
matter , it is difficult for light emitted from the display support part 144 may be provided between the two push 
assembly 70 to be transmitted to the user through the first parts 142 to prevent the two push parts 142 from being 
through hole 22 . 50 pushed simultaneously . That is , the support part 144 may be 
As shown in FIGS . 12A - C , therefore , a first sealing provided such that the two push parts 142 cannot be pushed 

member 24 for sealing the first through hole 22 at the front simultaneously . As a result , when the user pushes a portion 
of the front panel 20 may be provided . of the front panel 20 between the two push parts 142 , i.e. the 

The first sealing member 24 may be made of a material support part 144 , the front panel 20 may not be pushed . 
that is capable of preventing a fingerprint of the user from 55 When the user inputs a desired command through one of 
being left thereon . For example , the first sealing member 24 the push parts 142 , therefore , it is possible to prevent another 
may be made of an anti - fingerprint material such that no push part 142 from being pushed simultaneously . 
fingerprint of the user is left on the front of the front panel The support part 144 may be made of a material that is 
20 when the user touches the front of the front panel 20 . capable of withstanding force generally applied by the user . 

In addition , a second sealing member 26 for sealing the 60 Referring to FIG . 13B , in a case in which the two push 
first through hole 22 at the rear of the front panel 20 may be parts 142 simultaneously generate signals when the user 
provided . The second sealing member 26 may be a trans- pushes a portion of the front panel 20 between the two push 
parent paint or spray 26a for sealing the first through hole parts 142 , it may be determined that the user has not pushed 
22. Alternatively , the second sealing member 26 may be a any one of the two push parts 142 . 
transparent tape 26b for sealing the first through hole 22 . That is , in a case in which the two push parts 142 

Both the second sealing member 26 and the first sealing simultaneously generate signals , it may be determined that 
member 24 may be made of a transparent material such that both the two push parts 142 have not been pushed . 

65 
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Even in a case in which signals having substantially the cally , the controller 300 , which compares and determines the 
same magnitude are generated by the two push parts 142 , it signal generated by the sensor unit 140 , may be provided at 
may be determined that any one of the two push parts 142 the PCB 102 . 
has not been pushed . FIGS . 15 to 17 illustrate an example process of manu 

The signals generated by the two push parts 142 may be 5 facturing the refrigerator door according to the present 
transmitted to a controller , which will hereinafter be application , and FIG . 18 is a flowchart illustrating a manu 
described . The controller may determine that both the two facturing method of the refrigerator door . Hereinafter , the 
push parts 142 have not been pushed . manufacturing method of the refrigerator door will be 

described with reference to FIGS . 1 and 15 to 18 . FIG . 13C shows that an additional push part 143 is First , the front panel 20 may be etched such that the first provided between the two push parts 142. Unlike the push through hole 22 is formed through the front panel 20 ( 810 ) . parts 142 , the push part 143 may not generate a signal At this time , the first through part 22a of the first through corresponding to a command input to the refrigerator . 
That is , in a case in which the push part 143 generates a hole 22 may be formed by primary etching , and the second 

through part 22b of the first through hole 22 may be formed signal having a magnitude greater than that of a signal 15 by secondary etching . The etching process shown in FIG . 10 generated by any one of the push parts 142 , the controller may be carried out two times to form the first through part 
may determine that any one of the two push parts 142 has not 22a and the second through part 22b of the first through hole 
been pushed . Such determination may be made by the 22. Alternatively , the etching process may be carried out 
controller after signals generated by the push parts 142 and simultaneously in a state in which dry films are disposed at 
143 are transmitted to the controller . 20 the front and the rear of the front panel 20. Accordingly , the 
The controller may recognize the signals generated by the hole may be formed through the front panel 20 by etching . 

push part 143 and the push parts 142 to compare magnitudes As shown in FIG . 15 , the cover display 80 and the touch 
of the nals based on force pushing the push parts 142 and sensor assembly 120 may be mounted at the front panel 20 
143. In general , as the force pushing the push part 143 ( S20 ) . At this time , the cover display 80 and the touch sensor 
increases , the push part 143 generates a signal having a 25 assembly 120 may be attached to the rear of the front panel 
higher magnitude . 20 using an adhesive member . 

Further , marks of the input unit 182 , from which the user Since the touch sensor assembly 120 is received in the 
can recognize pushed positions , may correspond to the push receiving unit 86 of the cover display 80 , the mounting 
parts 142 , and no mark may be provided at the push part 143 position of the touch sensor assembly 120 may be restricted 
such that the user does not push the push part 143 if possible . 30 by the cover display 80 . 

As shown in FIG . 16 , the frame 50 , in which the cover FIG . 14 is a control block diagram of the refrigerator door 
according to the present application . Hereinafter , the refrig display 80 and the touch sensor assembly 120 are received , 

is mounted the front panel 20 ( S30 ) . erator door will be described with reference to FIG . 14 . Subsequently , the upper cap decoration unit 30 and the 
In the present application , the sensor unit 140 may gen- 35 door liner 200 are mounted at the front panel 20 ( S40 ) . 

erate a signal when the user pushes the refrigerator door . The At this time , the case 130 and the upper cap decoration generated signal may be transmitted to a controller 300 unit 30 are coupled to each other . Consequently , the space provided at the display unit 100 . defined by the case 130 , the front panel 20 , and the upper cap 
That is , in the present application , the sensor unit 140 may decoration unit 30 may be separated from the space defined 

generate a signal , and the signal may not be processed by the 40 by the front panel 20 , the upper cap decoration unit 30 , and 
sensor unit 140 , i.e. the sensor assembly 120 , but may be the door liner 200 . 
processed by the controller 300 provided at the display unit Subsequently , a foam liquid is filled in the space defined 
100 . by the front panel 20 , the door liner 200 , and the upper cap 
The sensor unit 140 is attached to the front of the front decoration unit 30 such that the foam liquid is foamed in the 

panel 20. For this reason , the sensor unit 140 may be easily 45 space ( S50 ) . 
affected by static electricity , etc. The foam liquid is filled in the space defined by the front 

In addition , in a state in which the sensor unit 140 is panel 20 , the upper cap decoration unit 30 , and the door liner 
mounted in the front panel 20 , a foam liquid is introduced 200 but is not filled in the space defined by the upper cap 
into the front panel 20 such that the foam liquid is foamed decoration unit 30 , the front panel 20 , and the case 130 
in the inner space of the refrigerator door 10. As the foam 50 The foam liquid is filled and heated in the space defined 
liquid in the front panel 20 is heated at a high temperature , by the front panel 20 , the upper cap decoration unit 30 , and 
the foam liquid is foamed in the inner space of the refrig- the door liner 200 in a state in which only the cover display 
erator door 10. At this time , static electricity may be gen- 80 of the display assembly is mounted at the case 130. Since 
erated in the refrigerator door 10. If the foam liquid is static electricity may be generated during foaming , it is 
foamed in a state in which a microprocessor , i.e. a controller , 55 necessary to foam the foam liquid in a state in which any 
is provided at the sensor unit 140 , therefore , the controller electric device , such as the PCB , is not mounted at the 
may be easily damaged due to static electricity . refrigerator door 10. In the present application , therefore , the 

In the present application , the display assembly 70 is frame display 90 is coupled to the cover display 80 after 
coupled to the refrigerator door 10 after foaming is com- foaming is completed . At this time , a microprocessor , i.e. a 
pleted . Consequently , the controller 300 provided at the 60 controller , is not provided at the cover display 80 or the 
display unit 100 is prevented from being damaged due to touch sensor assembly 120. Consequently , the controller is 
static electricity generated during foaming . not damaged due to static electricity generated during foam 

In the present application , therefore , the sensor unit 140 ing . 
may not include a component for processing a signal but After foaming is completed , as shown in FIG . 17 , the 
may include only a component for generating a signal , and 65 frame display 90 is coupled to the cover display 80 ( S60 ) . 
the generated signal may be processed by the display unit At this time , the frame display 90 may be coupled to the 
100 physically separated from the sensor unit 140. Specifi- cover display 80 through the communication hole 34 in a 
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state in which the display unit 100 is coupled to the frame Meanwhile , in a case in which the sectional sizes of the 
display 90. The frame display 90 may be slidably coupled to portions of the second through hole 84 and the third through 
the cover display 880 . hole 108 adjacent to the diffusion plate 400 are the same as 

At this time , the display assembly 70 and the touch sensor shown in the left side of FIG . 21 , light emitted from the LED 
assembly 120 may be electrically connected to each other 5 103 designed to pass through one third through hole 108 
via an electric wire . may move to another third through hole 108 through the 

Subsequently , the communication hole 34 of the upper diffusion plate 400. As a result , desired information may not 
cap decoration unit 30 may be sealed by the cap cover 36 be provided to the user through the display unit 100 . 

For this reason , as shown in the right side of FIG . 21 , the ( S70 ) . 
FIG . 19 is an exploded perspective view showing a 10 second through hole 84 and the third through hole 108 may 

be configured such that the sectional sizes of the portions of modification of the touch sensor assembly , and FIG . 20 is a the second through hole 84 and the third through hole 108 view showing experimental results on the touch sensor adjacent to the diffusion plate 400 are different from each assembly shown in FIG . 19. Hereinafter , the touch sensor other . 
assembly will be described with reference to FIGS . 19 and For example , the size of the portion of the second through 20 . hole 84 adjacent to the diffusion plate 400 may be less than 

The touch sensor assembly of FIG . 19 is different from that of the portion of the third through hole 108 adjacent to 
that of FIG . 6 in terms of the shape of the adhesive member the diffusion plate 400. In a case in which the second through 
150. For example , the length of the adhesive member 150 hole 84 and the third through hole 108 are configured as 
may be less than that of the sensor unit 140 . 20 shown in the right side of FIG . 21 , it is possible to prevent 

In addition , the adhesive member 150 may include two a phenomenon generated at the left side of FIG . 21 , i.e. a 
elongated member parts separated from each other on the phenomenon that light is transmitted through any undesired 
basis of the push parts 142. Even at the uppermost push part one of the first through holes 22 . 
and the lowermost push part , the adhesive member 150 may In the present application , therefore , the second through 
be disposed at opposite sides of the push parts 142 in a 25 hole 84 and the third through hole 108 may be configured 
separate state . such that the second through hole 84 and the third through 
A plurality of push parts 142 may be arranged at the hole 108 have different shapes as shown in the right side of 

sensor unit 140 in a line . For example , five push parts 142 FIG . 21. In a case in which the sectional size of the third 
may be arranged at the sensor unit 140 . through hole 108 is reduced , the strength of the reflector 106 

In a case in which the adhesive member 150 is disposed 30 may increase . 
as shown in FIG . 6 , it can be seen that larger forces are FIGS . 22 and 23 illustrate an implementation of the 
needed to push the uppermost push part ( number 1 ) and the example of FIG . 15 . 
lowermost push part ( num 5 ) than push the other push When the cover display 80 is mounted at the front panel 
parts ( numbers 2 to 4 ) as shown in the left side of FIG . 20 20 , it is necessary to achieve communication between the 
corresponding to the implementation . 35 first through hole 22 and the second through hole 84. If the 

In a case in which the adhesive member 150 is disposed cover display 80 is not mounted at a designed position of the 
as shown in FIG . 19 , on the other hand , it can be seen that front panel 20 , light emitted from the LED 103 of the display 
forces needed to push the uppermost push part ( number 1 ) unit 100 may not be transmitted through the first through 
and the lowermost push part ( number 5 ) are reduced as hole 22 with the result that desired information may not be 
shown in the right side of FIG . 20 corresponding to the 40 provided to the user . 
modification . In order to accurately mount the cover display 80 at the 

That is , the shape of the adhesive member 150 may be front panel 20 , a reference groove 28 may be formed at one 
restricted such that the adhesive member 150 is disposed side of the front panel 20 . 
only at the opposite sides of the push parts 142 but is not A jig 29 may be provided with a protrusion , which is 
disposed at the upper and lower ends of the push parts 142. 45 engaged in the reference groove 28 to specify the position of 

The adhesive member 150 is disposed between the sensor the jig 29 . 
unit 140 and the case 130 to provide an adhesive force The jig 29 may be located at the reference groove 28 , and 
between the sensor unit 140 and the case 130. Consequently , the cover display 80 may be disposed at one side of the jig 
the adhesive member 150 may provide a repulsive force 29 to fix the cover display 80 at a desired position of the 
against the force pushing the sensor unit 140 , and therefore 50 front panel 20 . 
the shape of the adhesive member 150 may be restricted After the cover display 80 is mounted at the front panel 
such that the adhesive member 150 is disposed at the rear of 20 , the jig 29 may be removed , and then the cover display 
the sensor unit over a small area . may be mounted at a desired position of the front panel 20 

Referring now to FIG . 21 , between the cover display 80 as shown in FIG . 15 . 
and the reflector 106 may be provided a diffusion plate 400 , 55 That is , when the refrigerator door 10 is manufactured , the 
through which light may be transmitted . The diffusion plate jig 29 may be disposed at the front panel to confirm the fixed 
400 may have substantially the same size as one major position of the cover display 80 before the cover display 80 
surface of the reflector 106 such that the diffusion plate 400 is mounted at the front panel 20 . 
can cover the entirety of one major surface of the reflector Since the front panel 20 is made of a steel material , it may 
106 . 60 be difficult to form a protruding structure , such as a protru 
The diffusion plate 400 may be made of a transparent sion , for locating the cover display 80. For this reason , the 

material such that light emitted from the LED 103 can be reference groove 28 , in which the jig 29 is engaged , may be 
transmitted to the first through hole 22 through the diffusion formed at the edge of the front panel 20 to specify the 
plate 400 . position of the cover display 80 . 

The diffusion plate 400 may diffuse some of the light 65 Referring to FIGS . 24 and 25 , the upper cap decoration 
emitted from the LED 103 such that the light can spread unit 30 is provided with a fastening hole 31 , through which 
through the first through holes 22 . the upper cap decoration unit 30 is coupled to the frame 50 , 
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unlike the implementation shown in FIGS . 2 and 3. When The components which are shown in FIG . 9 but are not 
foaming of the refrigerator door is carried out in a state in shown in FIG . 26 may be identically or similarly applied to 
which the upper cap decoration unit 30 is mounted , there- the refrigerator door of FIG . 26 although the components are 
fore , a fixing force for withstanding foaming pressure may omitted from FIG . 26 
be increased . A fastening member , such as a bolt , may be 5 Referring to FIG . 27 , two PCBs , i.e. a first PCB 102a and 
fastened in the fastening hole 31 to fix the upper cap a second PCB 102b , may be provided unlike FIG . 26. The 
decoration unit 30 to the frame 50 . first PCB 102a and the second PCB 102b each may be a 

In addition , a reinforcement member 500 for increasing single - sided PCB having a pattern printed on one major 
the strength of the front panel 20 may also be mounted at the surface thereof . 
front panel 20. The reinforcement member 500 may be 10 An LED 103 for emitting light may be provided at the first 
disposed at the rear of the front panel 20 , i.e. the inside of PCB 102a . On the other hand , a LED control chip 105 for 
the refrigerator door , such that the reinforcement member controlling the LED and a sensor unit control chip 104 for 
500 is not exposed to the user . controlling the sensor unit 140 may be provided at the 

The reinforcement member 500 may be disposed in a second PCB 102b . The first PCB 102a and the second PCB 
space defined between the frame 50 and the front panel 20 15 102b may be physically separated from each other and may 
at a height corresponding to the bar 96. In the space between be electrically connected to each other via an electric wire . 
the frame 50 and the front panel 20 , the location piece 92 , The first PCB 102a may be coupled to the cover display 
the PCB 102 , and the cover display 80 are disposed at the 80 such that the first PCB 102a is thus attached to the front 
positions at which the frame display 90 and the display unit panel 20 . 
100 are adjacent to the frame 50. Consequently , the strength 20 On the other hand , the second PCB 102b may be fixed to 
of the front panel 20 can be increased . the frame display 90 such that the second PCB 102b can 

At the height corresponding to the bar 96 , however , an slide relative to the cover display 80 . 
empty space is formed from the rear of the front panel to the That is , the first PCB 102a may be fixed to the inside of 
frame 50. As the user repeatedly pushes the front panel 20 the front panel 20 together with the cover display 80. On the 
or the refrigerator door is deteriorated , a corresponding 25 other hand , the second PCB 1025 may be fixed to the frame 
portion of the front panel 20 may be deformed . When the display 90. Consequently , the first PCB 102a and the second 
user pushes the front panel 20 , therefore , the front panel 20 PCB 102b may be separately assembled . 
may be depressed . In the present application , therefore , the Since those skilled in the art can sufficiently apply the 
reinforcement member 500 for increasing the strength of the components shown in FIG . 9 to FIG . 27 , a detailed descrip 
front panel 20 is mounted at the corresponding portion of the 30 tion of the components shown in FIG . 9 but not shown in 
front panel 20 . FIG . 27 will be omitted as in FIG . 26 . 

The reinforcement member 500 may be a plate made of a The diffusion plate 400 , which diffuses light such that the 
material similar to that of the front panel 20. Alternatively , light is uniformly emitted , is located on a path of the light . 
the reinforcement member 500 may be made of various In the implementation of the present application , the diffu 
materials excluding metal . 35 sion plate 400 is disposed at the final position at which light 

Referring to FIG . 26 , the diffusion plate 400 for diffusing is transmitted from the LED 103 to the user . This is because 
light is mounted at the inside of the front panel 20. Conse- it is possible to design the diffusion plate 400 in consider 
quently , light emitted from the LED 103 mounted at the PCB ation of diffusion of light per unit of the LED 103 . 
102 may pass through the diffusion plate 400. At this time , For example , a first reflector assembled to the front panel 
the light is diffused by the diffusion plate 400 and is then 40 may be configured as a first assembly unit , and a second 
transmitted to the user through the first through hole 22 . reflector , to which the LED and the PCB are assembled , may 

The diffusion plate 400 , the cover display 80 , the reflector be configured as a second assembly unit . In this case , the 
106 , and the PCB 102 are sequentially disposed from the diffusion plate 400 may be provided at the second reflector 
inside of the front panel 20 . configured as the second assembly unit . That is , the first 

The diffusion plate 400 may be made of a transparent 45 reflector may be attached to the front panel . On the other 
material such that light can be transmitted through the hand , the second reflector may be assembled to the first 
diffusion plate 400. In addition , the diffusion plate 400 may reflector using an additional frame . 
have a predetermined thickness such that the light is guided In the structure in which the diffusion plate is provided at 
and diffused through the diffusion plate 400 . the second reflector , however , when light is emitted to the 

In addition , the LED 103 is mounted at one major surface 50 front of the front panel through the through hole formed at 
of the PCB 102. On the other hand , an LED control chip 105 the front panel , the intensity of the light may not be uniform . 
for controlling the LED may be mounted at the other major In a case in which a position at which the light is diffused ( by 
surface of the PCB 102 at which the LED 103 is not the diffusion plate ) and a position at which the light is 
mounted . In addition , a sensor unit control chip 104 for radiated through the through hole ( after passing through the 
controlling the sensor unit 140 of the touch sensor assembly 55 through hole of the front panel ) are different from each other , 
120 may be mounted at the other major surface of the PCB the light may be nonuniform therebetween . Such nonuni 
102 at which the LED 103 is not mounted . The sensor unit formity of the light may be caused by refraction , air resis 
control chip 104 and the LED control chip 105 may be tance , etc. due to various components located on the path of 
mounted at the other major surface of the PCB 102 opposite the light disposed between the through hole formed at the 
to one major surface of the PCB 102 at which the LED 103 60 front panel and the diffusion plate . 
is mounted . Consequently , the PCB 102 may be disposed at In the implementation of the present application , there 
the reflector 106 in tight contact . fore , the diffusion plate 400 may be disposed at the inside of 

The PCB 102 may be a double - sided PCB having patterns the front panel in contact such that the light emitted from the 
printed on opposite major surfaces thereof . LED 103 can pass through the first through hole 22 and then 

The frame display 90 may be provided at the opposite 65 be uniformly transmitted to the user . 
ends thereof with guide grooves , along which the PCB 102 A mark for mounting the diffusion plate 400 may be 
may be slidably coupled to the frame display 90 , formed at the rear of the front panel 20 such that the 
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diffusion plate 400 can be fixed at a desired position when a cover display disposed at the rear surface of the front 
the diffusion plate 400 is attached to the rear of the front panel , the cover display including a plurality of second 
panel 20. The mark may be a protrusion , a pattern , a color , through holes ; 
or a figure . a frame display coupled to the cover display and config 

According to the implementation of the present applica- 5 ured to slide relative to the cover display ; and 
tion , the diffusion plate 400 may be directly attached to the a display unit coupled to the frame display . 
rear of the front panel 20 such that the light emitted through 3. The refrigerator door according to claim 2 , wherein the 
the front panel 20 can be uniformly transmitted to the user . display unit includes : 
In particular , even when any design change is carried out to a printed circuit board ( PCB ) ; and 
change the intensity of light emitted from the LED , it is 10 a plurality of light emitting diodes ( LEDs ) mounted on the 
possible to keep uniformity of the light transmitted to the PCB , and 
user due to the position of the diffusion plate 400 . wherein the diffusion plate is disposed between the rear 
As is apparent from the above description , according to surface of the front panel and the plurality of LEDs . 

the present application , the front of the refrigerator door may 4. The refrigerator door according to claim 3 , further 
be made of a steel material . Consequently , it may be possible 15 comprising a reflector disposed at the PCB , the reflector 
to provide a refrigerator made of the steel material to a user . including a plurality of third through holes , 

In addition , according to the present application , no wherein the diffusion plate is disposed between the cover 
additional component may be attached to the front of the display and the reflector . 
front panel made of a steel material . Consequently , it may be 5. The refrigerator door according to claim 4 , wherein a 
possible to neatly configure the front of the refrigerator door . 20 size of the diffusion plate is equal to a size of the reflector . 

In addition , according to the present application , the 6. The refrigerator door according to claim 4 , wherein the 
refrigerator door can be easily assembled . Consequently , it diffusion plate has a first surface facing the plurality of 
may be possible to reduce assembly cost . second through holes and a second surface facing the 

In addition , according to the present application , holes can plurality of third through holes , and 
be formed at the front panel by etching . Consequently , it 25 wherein a width of at least one of the plurality of second 
may be possible to manufacture the front panel with lower through holes is less than a width of at least one of the 
manufacturing cost than when a laser machining apparatus plurality of third through holes . 
is used . 7. The refrigerator door according to claim 4 , wherein a 

It will be apparent to those skilled in the art that various front surface of the cover display is in contact with the rear 
modifications and variations can be made in the present 30 surface of the front panel , and 
application without departing from the spirit or scope of the wherein the diffusion plate is spaced apart from the rear 
application . Thus , it is intended that the present application surface of the front panel and disposed between a rear 
covers the modifications and variations of this application surface of the cover display and a front surface of the 
provided they come within the scope of the appended claims reflector . 
and their equivalents . 8. The refrigerator door according to claim 3 , wherein the 

What is claimed is : diffusion plate is disposed between the rear surface of the 
1. A refrigerator door comprising : front panel and the cover display . 
a front panel that is made of a steel material and that 9. The refrigerator door according to claim 8 , wherein the 

defines a front appearance of the refrigerator door , the diffusion plate is in contact with the rear surface of the front 
front panel including a plurality of first through holes 40 panel . 
and comprising an input unit ; 10. The refrigerator door according to claim 8 , further 

a door liner that is coupled to the front panel and that comprising a reflector disposed between the PCB and the 
defines a rear appearance of the refrigerator door ; cover display , the reflector including a plurality of third 

a cap decoration unit disposed between the front panel through holes . 
and the door liner ; 11. The refrigerator door according to claim 10 , further 

a frame attached to a rear surface of the front panel , the comprising a sensor unit control chip mounted on first 
frame defining a first space within a second space that surface of the PCB , 
is defined by the front panel , the door liner , and the cap wherein the plurality of LEDs and the reflector are 
decoration unit ; mounted on a second surface of the PCB , the second 

a display assembly that is disposed inside of the first space 50 surface of the PCB being different from the first surface 
between the frame and the front panel and that is of the PCB . 
configured to emit light toward the plurality of first 12. The refrigerator door according to claim 11 , wherein 
through holes ; the sensor unit control chip is in contact with the first surface 

a touch sensor assembly disposed between the front panel of the PCB , and the plurality of LEDs and the reflector are 
and the display assembly , the touch sensor assembly 55 in contact with the second surface of the PCB . 
being fixed to the rear surface of the front panel at a 13. The refrigerator door according to claim 8 , wherein 
position corresponding to the input unit ; and the plurality of second through holes are located at positions 

a diffusion plate that is disposed rearward of the front corresponding to the plurality of first through holes . 
panel and that is configured to diffuse the light emitted 14. The refrigerator door according to claim 10 , wherein 
from the display assembly toward the plurality of first 60 the plurality of first through holes , the plurality of second 
through holes , through holes , and the plurality of third through holes are 

wherein the cap decoration unit includes a communication located positions corresponding to one another to enable 
hole configured to allow access to the second space , transmission of light therethrough . 
and comprises a cap cover configured to block the 15. The refrigerator door according to claim 14 , wherein 
communication hole . 65 one of the plurality of second through holes faces one of the 

2. The refrigerator door according to claim 1 , wherein the plurality of third through holes and at least two of the 
display assembly comprises : plurality of first through holes . 
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16. The refrigerator door according to claim 10 , wherein 

the PCB includes : 
a first PCB that mounts the plurality of LEDs and the 

reflector ; and 
a second PCB that is spaced apart from the first PCB , and 5 
wherein the refrigerator door further comprises a sensor 

unit control chip and an LED control chip that are 
mounted on the second PCB . 

17. The refrigerator door according to claim 16 , wherein 
the first PCB is coupled to the cover display , and the second 10 
PCB is coupled to the frame display . 

18. The refrigerator door according to claim 2 , wherein 
the cover display comprises guide rails that are disposed at 
sides of the cover display and that face each other , the guide 
rails being configured to receive the frame display . 

19. The refrigerator door according to claim 18 , wherein 
each of the guide rails comprises a protruding guide that 
protrudes toward the front panel and that is configured to , 
based on the frame display being inserted to the cover 
display along the guide rails , move the display unit toward 20 
the front panel . 

20. The refrigerator door according to claim 19 , wherein 
the frame display comprises a protrusion that protrudes 
toward the guide rails and that is configured to , based on the 
frame display being inserted to the cover display along the 25 
guide rails , move the display unit toward the front panel . 
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